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Introduction
D ental health problems are one of the major and often overlooked public health problems in India as well as across the globe. WHO recognizes the oral health as an integral part of general health 1 . According to National Oral Health Survey, India is facing a silent epidemic of dental caries. It is the most common chronic childhood disease affecting more than 80% children under 15 years of age and only 2% population visit dentist 2 . Poor oral health negatively affects growth, nutrition, learning, communication, appearance, quality of life, self-esteem and rarely can also lead to serious fatal infection 2, 3, 4, 5 . A dentist is consulted less often due to lack of awareness, prolonged asymptomatic course of the disease and unmet dental health needs.
Many international guidelines recommend, a paediatrician being the first health care provider has an important role in risk assessment and screening children for dental caries as she/he often is in contact with children from birth to adolescence 4.6.7 . The periodicity of well-child visits provide numerous opportunities to the paediatricians to assess risk of caries and to educate their families regarding the importance of oral health and to begin the process of primary prevention of early childhood caries 4, 6, 7, 8, 9 . Risk assessment is a key element of comprehensive care with the goal to prevent the disease by early identification and minimizing causative factors (e.g. dietary habits, plaque accumulation) and optimizing protective factors (e.g. oral hygiene, fluoride exposure) 5, 10, 11, 12 . Paediatricians overwhelmingly believe that they have an important role in the promotion of oral health but main constraints are time factor and lack of familiarity with oral health issues 4, 13, 14 . Traditionally, paediatricians have been examining child's throat, tonsils and pharynx. To incorporate oral health in office practice one must examine gum and teeth 4 . It is important for a paediatrician to be able to recognize normality and deviations rather than to be able to identify specific pathology 4 .
The objectives of our study were to screen children for dental health problems in paediatric office practice and to correlate socio-demographic, dietary and oral hygiene risk factors with dental health problems.
Material and Methods
Before commencing study, extensive literature on dental caries and risk factors was reviewed. Available risk assessment tools from different guidelines (WHO, AAP, AAPD) meta-analysis, oral health surveys and National oral health program were reviewed to determine the socio-demographic, dietary and oral hygiene risk factors recommended for assessment by non-dental care providers 1, 2, 12, 12, 16, 17 . Resulting questionnaire was validated and reliability coefficient was 0.83. The examiners (one associate professor of paediatrics and a paediatric resident) received two days of training in oral health assessment from a dentist. The training consisted review of clinical photographs of the normal dentition, slide presentations of various dental health problems, posters and videos illustrating dental caries in various stages of progression, tooth-brushing technique and counselling. A pilot study was carried out on dental screening by both a dentist and a paediatrician to calibrate and validate the examination. We obtained written informed consent from the guardians of all study subjects.
This study was carried out from January to October 2013, in a tertiary care teaching hospital at Ahmedabad, Gujarat, catering mainly low income group patients. This is a cross-sectional observational study involving 850 patients up to 15 years; attending paediatric OPD for minor ailments for whom complete data (questionnaire and oral cavity examination) was available. The patients with malocclusion; malformation and surgery involving oral cavity were excluded.
Parents' response to questionnaire was recorded in waiting area of paediatric OPD. Dietary habits included breastfeeding and bottle feeding (≥3months duration) in children up to 3 years of age, night time bottle feeding, consumption of biscuits per day by 24 hour recall method and consumption of fizzy drinks, fruit drinks, sweets/chocolates, chewing gum and tobacco per week by seven day recall method.
Oral hygiene practices of a child regarding age of start, frequency, timings, technique, duration and parental supervision of brushing the teeth were recorded. The knowledge and brushing technique of the parents was assessed using denture model. Frequency and criteria of changing toothbrush were recorded. Type and amount of preparation to clean the teeth e.g. paste or powder was recorded. The amount was ascertained according to the size of paste / length of the bristles covered. The nutrition status was assessed as per the IAP classification up to five years of age and using BMI beyond five years age. Modified Prasad Classification version 2012 was used to determine socio-economical class of the subjects.
Oral cavity examination was conducted by single paediatrician (to avoid inter-examiner variability) in wellilluminated paediatric OPD using torch and spatula without any dental probe or mirror. A meticulous surfaceby-surface examination of teeth and gum was carried out after oral rinse and drying if required. Dental health problems were recorded as precarious lesions like plaque and white opaque spots according to the type of tooth and the arch involved. After evaluation, parents were counselled for proper dietary oral hygiene practices 4, 11, 12 . Appropriate dental reference was advised.
Data were analysed using IBM SPSS version 20 and appropriate statistical tools.
Results
We carried out dental health assessment of 850 subjects. The socio-demographic characteristics of study subjects are presented in Table 1 .
The source of drinking water for all the study participants was same (From municipal water supply). This was inquired for background fluoride information. Past history of dental check-up was found in only 11 (1.3%) children and only 6 (0.7%) had gotten some dental intervention in the form of filling. Breast-feeding had been given to all children up to two years of age.
Out of 340 children of three year age, 33 (9.67%) were given bottle-feeding and all 33 received night bottlefeeding. Tobacco consumption was not found in any subject. Other details of dietary habits and nutritional assessment of subjects are shown in Table 3 .
Out of 850 children, 500 (58.8%) had started brushing teeth, their oral hygiene practices are presented in Table 2 .
Mean age of starting to toothbrush was three years. All subjects used paste in adequate amount. Fluoride content of toothpaste could not be inquired for all. No particular criterion for changing the brush (for example fraying of bristles, duration of usage etc.) was found.
Dental health problems were found in 364 (42.8%) out of total 850 subjects. 356 (94.8%) subjects were asymptomatic for dental complaints. Dental problems were found in all age groups. As the age increases, the incidence of dental caries increases. Age was found to be significantly (p<0.0001) associated with dental problems.
Plaque was the commonest dental health problem affecting 225 (26.4%) subjects followed by caries affecting 175 (20.5%) subject with a total of 234 carious teeth. 84 subjects had both plaque and caries. White opaque spots were found in 33(9%) subjects.
As Table 3 shows, molars were the most commonly affected teeth having a predilection for mandibular arch. Canines were affected the least. Age-wise teeth involvement (n=234) is shown in Figure 1 .
Incisors were the most affected in infants and toddlers and involvement of the posterior teeth increased with age. Significant association (p-value<0.0001) was found between age of the subjects and the type of teeth involved. All the 15 patients of cerebral palsy had dental caries. Table 4 represents dental health problems and correlation with the different variables. 
Discussion
The findings from our study provide useful insights into the oral health risk factors, their prevalence in the community and feasibility of assessment in paediatric office practice. We could not find such studies conducted by paediatrician without help of dentist, so we have tried to compare some of our results with the studies by dental health provider. Most of their studies are targeted to prevalence of caries in specific age group or geographical region or assessment of treatment needs but very few studies are found which focus on large age group and multiple dental health risk factors as in our study.
In our study, past history of dental check up was found in 1.3% correlating to NOHS (2%)(2) where as Kalaskar 18 and Simratvir 19 et al found it to be 14.3% and 11.4%. The reasons may be low perception of need or lack of resources.
The overall proportion of dental health problem was 42.8% in our study, showing upward trend with increasing age. Plaque was most prevalent problem as studied by Long et. al 10 . Plaque was found more in higher age group which correlates with the results of Sudha et. al 20 . Plaque accumulation is strongly associated with dental caries 4, 8, 12, 16, 20 . Incipient lesions -opaque white spots found in 33 patients which is considered as high risk factor in risk assessment tools for dental caries 12, 17 . Overall proportion of caries was 20.5% which is lesser than other Indian studies. This can be explained by the fact that examination for caries in our study was carried out by a paediatrician and not by dentist, without the use of any dental equipment like mirror or special probe to look for hidden cavities and no radiographs were taken. Still the findings of increasing caries with increase in age 18, 21, 22, 23, 24, 25 and the predilection for the type of the teeth 24,26.27.28 correlated well with other studies. Recent analysis by Kundu 22 et. al. on prevalence of caries across WHO index groups over past fifteen years in India showed pooled prevalence to be highest in 15 year age. Greater consumption of cariogenic food and casual neglect of hygiene contributes to more caries in adolescence as it is a continuous and cumulative process. In our study, it may partly be attributed to an ease of examination in the older patients thereby detection of more caries.
Children with special health needs are considered high risk group and require early referral 4, 8, 10, 12, 17 . In our study, all the children with cerebral palsy had dental caries.
WHO,AAP, AAPD, NOHS India, systematic review of risk factors by R Harris and several other studies have shown inverse relation between caries and socioeconomic class, as found in our study 1, 2, 5, 6, 8, 12, 16, 20, 21, 29 . Lack of awareness, improper dietary habits and low literacy level may be contributing factors. Education level of parents 1, 16, 26, 30 and a positive family history of caries 4,8,10.12.16.17 were significantly correlated with the dental problems in our study as in several other studies.
Malnutrition was found to have significant correlation (p<0.0001) with dental problems as in other studies 9, 30 . Systematic review of BMI with caries by Hooley et. al 31 . shown that there is still a disagreement for the association with BMI, but caries exists with both high and low BMI. We could not study for higher BMI as most of the subjects were with low or normal BMI.
Bottle-feeding was a significant risk factor (p<0.0001) in children up-to three years of age. By three years of age other dietary habits are more important in determining dental caries than bottle feeding 16 . Many studies found similar results for bottle feeding and 12, 16, 30 . Systematic review and meta-analysis by Avila et. al. 32 also concluded that breastfed children are less often affected by dental caries than bottle-fed children. Consumption of sugary beverages and food was found to have significant correlation (p<0.0001) with dental problems. Literature review suggests an established role of cariogenic diet as high risk factor for dental caries at all age groups 5, 8, 11, 12, 17 . It was also observed when national and international data were compared 10, 16, 20, 24, 30 . Reasons for high sugar consumption in lower socio-economic class could be variety and easy availability of low priced attractive food, exposure to media and advertisements, as well as sugary food distribution for celebration or positive reinforcement.
In present study, age of start of brushing was significantly correlated (p<0.0001) with dental problems as in systematic review by Harris R et. al. 16 Frequency of brushing more than once and night brushing have been associated with less prevalence of caries in many studies 4, 10, 16, 26 . Such an inference could not be derived from our study as none of the subjects brushed their teeth twice a day. Time spent on brushing was significantly correlated (p <0.001) with dental problems though most of the subjects in our study spent inadequate time for brushing (i.e. less than two minutes). Most of our subjects used toothbrush, similar to studies by Goel R et. al. 23 and Venugopal et. al 30 . This is in contrast to NOHS data which says that only 50% use a toothbrush in India 2 . It may be because our study population is from urban area while Indian data includes rural population where cultural practices and lack of media influence also play major role. Delayed change of toothbrush was significantly associated with increased frequency of caries. It can be reasoned out that prolonged use of same toothbrush with frayed bristles may lead to improper cleaning and in turn accumulation of plaque.
Parental knowledge of correct technique had statistically significant association with less dental problems, as they have an important role in inculcating good oral habits at an early age. Parental supervision during brushing was found to be very significant (p-<0.001) for preventing dental problems, as in study by Mahejabeen et. al 24 . Family should continue to assist with brushing until child demonstrate adequate coordination, usually by eight years of age 4, 5, 8 . Less parental knowledge and assistance in our study may be related to their low literacy level and lower SEC.
Conclusion
Our study reconfirms various risk factors for dental health problems like lower socio-economic status, lower education levels of parents, family history of dental caries, bottle-feeding, frequent consumption of sugary food and tooth brushing factors e.g. delayed start, inadequate duration, and lack of parental supervision and inadequate parental knowledge of brushing the teeth.
Recommendations: Oral health knowledge of paediatrician can be enhanced by incorporating it in medical curriculum, CME courses or by facilitating comprehensive training programmes. Incorporating oral health into paediatric practice might be a new concept but results of our study suggest that it is feasible even in busy OPD. To save time in busy OPD, paediatrician can shortlist some of the risk factors and train the office/paramedical staff for its assessment and impart health education through brochure/stickon posters/use of media in waiting room, followed by oral cavity examination by himself. Paediatrician has an opportunity to impact oral health status of children through implementation of planned office-based risk assessment and anticipatory guidance and thereby to attain NOHP goal of optimal oral health by 2020.
Limitations:
The limitation of our study was that the population, to which our hospital caters, does not have adequate representation of all socio-economic strata. We have not utilized any special dental equipment (mirror/probe) to examine the teeth which might have led to under diagnosis of dental caries in a few subjects.
